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Chapter 1. Introduction

Chapter 1. Introduction

1.1. Background

The California Department of Transportation (Department), as part of the San Francisco—
Oakland Bay Bridge (SFOBB) East Span Seismic Safety Project (SFOBB Project), is in
the process of dismantling the original east span of the SFOBB. As part of the
dismantling phase of the SFOBB Project, the Department completed a demonstration
project to remove Pier E3 via highly controlled charges (Demonstration Project).
Controlled implosion was expected to result in fewer in-water work days, have a reduced
impact on aquatic resources of San Francisco Bay (Bay), and require a shorter time frame
for completion. For these reasons it was proposed as an alternate method to the original
permitted mechanical methods for dismantling Pier E3. To minimize impacts on
biological resources and determine the level of hydroacoustic noise from the
Demonstration Project, the Department implemented several monitoring efforts. The
purpose of this document is to provide a concise summary of the biological monitoring
programs and the results from the Demonstration Project.

A draft version of the report was distributed to the Department’s partnering agencies in

January 2016 for review. Questions and comments were submitted by various agencies

and the Department’s responses were incorporated, as applicable, in this final version. All

comments from the regulatory agencies and the Department’s response to comments are

included in the Response to Comments matrix, attached to this report as Appendix A.

Significant content changes within this report will be underlined or strikethrough for ease
of reviewing.

1.2. Purpose and Need

The purpose and need of this portion of the SFOBB Project is to remove fill in the waters
of the Bay associated with the structural foundations of the original east span to fulfill
environmental commitments of the project. The purpose of this report is to document data
from the Pier E3 Foundation Implosion Demonstration Project (Demonstration Project).
If the Demonstration Project is judged to have been successful in minimizing the impacts
on the Bay environment during construction, the project team is expected to request
authorization from permitting agencies to continue to use multiple small sequenced

charges to remove other foundations of the original east span.

FINAL SFOBB Pier E3 Implosion Demonstration Project Report 1



Chapter 1. Introduction

The need for the removal of the in-water foundations is based on the requirement to
remove those foundations from the waters of the Bay as presented in the project
Environmental Impact Statement (EIS) and project permits, which are fundamentally
based on three factors: risk to marine navigation, environmental values to minimize fill in
the bay and minimize disruption to natural water flow. The need to consider using
sequenced explosives is based on the requirement to minimize impacts on the bay
environment during deconstruction.

FINAL SFOBB Pier E3 Implosion Demonstration Project Report 2
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Chapter 2. Project Description

As part of the SFOBB Project, the Department replaced the east span of the SFOBB with
a new bridge north of the original east span (Figure 1). The Department requested and
received regulatory agency approvals and authorizations from the United States Army
Corps of Engineers (USACE), the United States Fish and Wildlife Service (USFWS), the
National Oceanic and Atmospheric Administration’s National Marine Fisheries Service
(NMES), the California Department of Fish and Wildlife (CDFW), the San Francisco
Regional Water Quality Control Board (RWQCB), and the San Francisco Bay
Conservation and Development Commission (BCDC) for the use of controlled charges to
dismantle the Pier E3 marine foundation of the original SFOBB east span.

Oakland
: Ti hd
Ay _ Tic own
$-"Self-Anchored =
Suspension Spﬂa{ly«‘r

(SAS) 58 Original

Yerba"Buena Islandg” East Span
Transition

- Yerba Buena
* JIsland Detour

Figure 1. SFOBB Project Map

The project area is located in the central bay, between Yerba Buena Island (YBI) and the
City of Oakland. The western limit of the project is the east portal of the YBI tunnel
located in the City of San Francisco. The eastern limit of the project is approximately
1,312 feet (400 meters) west of the Bay Bridge toll plaza in the City of Oakland.

Construction of the original east span connecting YBI and the Oakland shoreline was
completed in 1936. The original east span consisted of a double-deck structure 12,127
feet (3,696 meters) in length and approximately 58 feet (18 meters) wide, carrying five
traffic lanes in both east-and westbound directions. The original structure is supported by
21 in-water bridge piers (Piers E2 through E22), as well as land-based bridge piers and

FINAL SFOBB Pier E3 Implosion Demonstration Project Report 3



Chapter 2. Project Description

bents on both YBI and Oakland. As shown in Figure 2, the original east span is divided

into three major sections.

1.YBID & Cantilever Superstructure 2. 504’ & 288’ Spans Superstructure

- aTas

48 N

9 5 = —_ |
51 52524 )

B B M 5 B F B K H0E B2 B3 E4HSEH6 B7 N8 B9 E20 B2 E2 E23

3. Concrete & Timber Marine Foundation Removal

Figure 2. Elevation View Schematic of the Original SFOBB East Span

2.1. Cantilever Superstructure and YBI Detour

The cantilever section was comprised of three major components: (1) a 508 feet (154.8
meters) long cantilever anchor arm (2) a 512 feet (156 meters) long cantilever section;
and (3) a 1,400 foot (426.7 meter) long main span over the navigation channel consisting
of a suspended segment supported on either side by anchor arms. The superstructure of

this segment included the trusses, road deck and steel support towers.

To complete construction of the new SFOBB east span and tie into the YBI tunnel, a
portion of the original east span between Pier E1 and the YBI tunnel was dismantled in
2009 and replaced with the YBI Detour. The YBI Detour consisted of a double-decked
bypass structure that connects into the original east span at Pier E1 on the east side of
YBI.

2.2. 504-foot and 288-foot (504/288) Spans Superstructure

The 504/288 segment of the bridge is comprised of five 504-foot (153.6 meter) long steel
truss spans and fourteen 288-foot (87.8 meter) long steel truss spans. The vertical
clearance beneath the 504’ spans is approximately 165 feet (50 meters) above mean high
water levels, while the vertical clearance beneath the 288 spans gradually decrease from
approximately 165 feet (50 meters) to approximately 10 feet (3 meters) as the structure
descends towards the Oakland shoreline. The superstructure of this segment includes the
trusses, road deck and steel and/or concrete support towers.

FINAL SFOBB Pier E3 Implosion Demonstration Project Report 4
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2.3. Marine Foundations

The in-water or marine foundations vary in type. Pier E2 is a cellular spread footing
while Piers E3 through ES5 consist of concrete caissons. Piers E6 through E22 consist of
lightly reinforced concrete foundations that are supported by timber piles.

2.4. Dismantling of the SFOBB Original East Span

Dismantling of the SFOBB original east span began in late 2013. The dismantling was
divided into multiple contracts corresponding to the different sections of the original east
span (Figure 3). These contracts include:

e Demolition of the YBI Detour and Cantilever Structures (Yerba Buena Island
Transition Structures [YBITS] 2 dismantling contract)
e 504/288 Contract

e  Marine Foundation Contract

New East Span
Cantilever
Spans

\504' Spans

Yerba Buena ,a'gy

\sland 27 G\
. "“Yerba Buena Island
Detour

Figure 3. Sections of the Original SFOBB East Span

The first of the above-mentioned contracts, the YBITS 2 dismantling contract, started in
late 2013 and includes the dismantling of the YBI Detour and Cantilever Structures. The
second contract, the 504/288 dismantling contract, began work in mid-2015 and includes
removing the superstructure and tower legs. Lastly, the marine foundation contract to
remove Pier E3 was executed in April 2015. As the first marine foundation available for
dismantling and the largest, Pier E3 was selected to demonstrate the effective use of
controlled charges in-water to remove the marine foundations.
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The original regulatory agency authorizations for the project covered the dismantling of
the original east span via mechanical methods. In 2012, the Department amended the
project’s existing permits and received authorizations to build temporary trestles and
falsework to facilitate the dismantling of the original east span. These approvals did not
include the use of controlled implosion. For this reason, the Department sought approval
for the use of controlled charges to dismantle the Pier E3 marine foundation.

2.5. FEIS Project Description Update and FEIS Re-Validation

To address potential impacts on environmental resources during bridge construction and
dismantling, the Department and the Federal Highway Administration (FHWA)
completed the SFOBB Project Final Environmental Impact Statement (FEIS), in May
2001, pursuant to the National Environmental Policy Act (NEPA). In the same year, the
Department also obtained approvals from regulatory agencies for all activities associated
with both the construction of the new east span and the dismantling of the original east
span. Mechanical dismantling methods and dismantling dredging were included in the
FEIS and agency approvals. In addition, the FEIS and certain agency approvals contain
language approving the disposal of all inert, non-toxic, and non-hazardous dismantling
debris of the original bridge in the hollow pier footings.

To remove the marine foundations in an expedient manner with less environmental
impact, the Department updated the original project description dismantling methods to
include the use of controlled charges to remove the Pier E3 marine foundation. Based on
the proposed modifications to the project description, the Department conducted a re-
evaluation of the FEIS. The Department prepared a number of technical documents and
based on these documents, the re-evaluation concluded that the use of controlled charges
to remove the pier foundation would not result in new significant environmental impacts.

2.6. Pier E3 Site Location and Description

Pier E3 was located on the alignment of the original east span, 1,535 feet (468 meters)
east of YBI near the coordinates 37°48°56.75”N 122°21° 14.75”W, in San Francisco
County (Figure 4). Pier E3 was located in an approximately 50-foot (15 meters) deep area
of the Bay and flanked the east side of a deeper shipping channel.

The Pier E3 caisson was a cellular concrete structure approximately 268 feet (82 meters)
tall containing 28 total chambers. Of these, there were 24 rectangular chambers and 4
irregular shaped chambers. Fourteen of the chambers occurred only below an elevation of
approximately -51 feet (referenced to the 1929 National Geodetic Vertical Datum
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Figure shows a schematic of the east span of the SFOBB showing the cantilever truss span and the former location of Pier E3 (circled)
relative to other piers on the bridge.

Figure 4. Schematic of the East Span of the SFOBB

[NGVD 29]). These lower chambers were found in two separate rows of seven chambers
on each length side of the structure. The four irregular shaped chambers occurred at the
terminal ends of these lower chamber rows. Fourteen of the chambers ran lengthwise in
two adjacent rows of seven through the middle of the structure and extend above the
mudline to support the pier cap and concrete pedestals. The structure had 12 angled
buttress walls that were approximately 51 feet (15.5 meters) tall. Six buttress walls were
on each of the two lengthwise faces of the upper portion of the pier between -51 feet and
0 feet and were completely submerged at most times. All buttress walls were
perpendicular to the structure. The hypotenuse side of each buttress wall ran at an angle
from the outer top of the lower walls and terminated at the face of the structure
(Figure 5). Weep holes in the foundation located at an approximate elevation of -5 feet
allowed these chambers to fill with water. The water line inside the caisson varied with
the tide, but +1.5 feet was the most common elevation measured in a Department
sampling study of the caisson cell water before dismantling. Its cutting edge (deepest part
of the caisson) remains at -231 feet (Figure 5). Approximately 175 feet (53 meters) of the

structure’s height remains buried in bay mud. The Pier E3 caisson does not reach
bedrock.
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Top dimensions of the pier cap were 40 feet (12.2 meters) by 134.5 feet (41 meters), not
including the fender apron (Figure 5). Exterior walls along the perimeter of the caisson
were 4 feet (1.2 meters) wide, while the interior walls comprising the rectangular
chambers were 3 feet (1 meter) in width. The scoured mudline (i.e., the Bay floor) around
Pier E3 ranges in elevation from -43 to -51 feet. The pier cap, fender system and upper
most portions extended above the water line to support the steel superstructure of the
cantilever section and were visible from the Bay (Figure 6).

Note:
View showing the wood structure and concrete apron of the fender system. The pier cap including the concrete pedestals are visible
below the netted tower legs.

Figure 6. View of Pier E3 Facing Northwest

2.7. Pier E3 Demonstration Project Overview

On November 14, 2015, the Department removed Pier E3 by use of controlled charges
and imploded the pier into its open cellular chambers below mudline. A Blast Attenuation
System (BAS) was used to minimize impacts on biological resources in the Bay. The
Department’s goal was to achieve a safe and efficient method for removing submerged
foundations while avoiding and minimizing impacts on environmental resources in the

Bay.

FINAL SFOBB Pier E3 Implosion Demonstration Project Report 9



Chapter 2. Project Description

The Demonstration Project resulted in reduced environmental impacts as compared to
permitted conventional dismantling methods which would require large cofferdams with
extensive amounts of associated pile driving, and dewatering. The use of controlled
charges has greatly reduced in-water work periods and shortened the overall duration of

marine foundation removal for Pier E3.

2.7.1. Dismantling of Pier E3 Overview
Dismantling of Pier E3 took place in 4 phases:

e Dismantling of pier cap and fender system
¢ Drilling of bore holes into caisson and buttress walls and installing the BAS
e Installing charges, activating the BAS and imploding the pier

e Management and removal of remaining dismantling debris

Dismantling of Pier E3 commenced in June of 2015, following the removal of the
cantilever truss section and steel support tower that are part of the YBITS 2 dismantling
contract. The basic steps involved were mechanically removing the timber and steel
supported fender system that surrounded Pier E3, dismantling the concrete pier cap by
mechanical means to an elevation of +9 feet, and drilling vertical boreholes where
controlled charges were loaded for the controlled implosion per a project-specific blast
plan (Blast Plan). Charges were loaded into the drilled boreholes as defined in the Blast
Plan. Controlled implosion was then accomplished using hundreds of small charges with
delays between individual charges. The entire detonation sequence of controlled
implosion lasted approximately 5.3 seconds and removed nearly all of the pier to, or
below, the current surrounding low scour elevation of -51 feet. The Blast Plan is include

in Appendix Y.

2.7.2. Dismantling of Pier E3 Cap and Fender System

Dismantling of the Pier E3 cap started in June 2015. Support barges were used to move
hydraulic excavators (equipped with hoe rams and shearing attachments and other
equipment needed for dismantling), cutting lances and torches to Pier E3. A barge-
mounted crane was used to move equipment onto and off of Pier E3. The fender system,
including timber, metal framing, and concrete apron, was removed and disposed of off-
site. The concrete pedestals, pier cap, and fender system were removed mechanically.
Support platforms were installed to provide a working surface for the excavators to
dismantle the upper portion of Pier E3. A debris containment system was in place to deter
concrete debris from discharging into the Bay during dismantling operations. All concrete
rubble from the mechanical dismantling was placed into exposed cells of the caisson and
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fell below mudline for disposal. The Department monitored for nesting birds, marine
mammals, and water quality during mechanical dismantling and employed best
management practices (BMPs) to prevent discharges into the Bay.

2.7.3. Drill Boreholes, Install BAS, and Controlled Implosion

After the pier was dismantled to the mechanical dismantling elevation, access platforms
were installed to support the drilling equipment while exposing the top of the interior
cells and outside walls (Figure 7). An overhanging template system was installed to guide
the drill below the waterline. Divers were required to cut notches into the buttress walls
to guide the drilling of underwater boreholes. A concrete drill rig drilled holes consistent
with the Blast Plan.

HANDRAIL AT — 7~ DRILL HOLE
PERIMETER, TYP. |/ FORBLASTING, TYP.

\ 16,00—
e

TL.17] ||y [T T | [
: | | _ | | 17,50
I I \
I [ N || | — | || ——
16[63
k|
’ I N
L = .
1l \_
|
/ . | N N
12 X 12 TIMBER —/ ; 7 f { al - PLYWOOD OVER SLOTS &
MATT, TYP. o B /,- i “‘L . et OPENINGS AS REQUIRED
i
2-L3X3XTw ~ — =242

4" X 6" PIPE SLEEVE,
MNAIL TO 12 X 12'5, TYP.

ACCESS PLAN FOR BLAST DRILLING

Note:
This plan view shows installed platforms over all inner cells to support drilling equipment and installed overhang template system to
facilitate drilling activities below the waterline.

Figure 7. Pier E3 Drilling Template Schematic

2.7.4. Controlled Implosion of Remaining Pier

The controlled implosion event took place on November 14, 2015, at 7:17 AM. Prior to
the event, the bore holes in Pier E3 were loaded with controlled charges, as described in
the Blast Plan. Individual cartridge charges, versus pump-able liquid blasting agents,
were chosen to provide greater control and accuracy in estimating the individual and total
charge weights.
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Boreholes varied in diameter and depth and were designed to provide optimal efficiency
in transferring the energy created by the controlled charges to dismantle the pier.
Individual charge weights ranged from 21 to 35 pounds and total charge weight was 16,
875 pounds. Charges were arranged in different levels (decks) and separated in the
boreholes by stemming. Stemming is the insertion of inert materials, such as sand or
gravel, to insulate and retain charges in an enclosed space. Stemming allows for more
efficient transfer of energy into the structural concrete for fracture, and further reduces
the release of potential energy into the adjacent water column. The total number of
charges and delays, and total shot time are provided in the Blast Plan.

Public safety measures were implemented during the controlled implosion event. Safety
zones were established and enforced in conjunction with the California Highway Patrol
(CHP) and CDFW to exclude marine traffic not directly involved in the implosion. Safety
procedures, including a rolling traffic stop in both directions on the new east span of the
SFOBB in advance of detonation, were implemented successfully.

2.7.5. Debris Removal and Site Restoration

Following the controlled implosion event and confirmation that the area was safe to work
in, construction crews removed all associated equipment including barges, compressors,
BAS, and blast mats. The greater majority of the Pier was successfully removed to the
proposed removal limits. A small portion, including approximately 6 of the low corners
of the buttress walls, remained approximately 3 to 6 feet above the -51 feet removal limit.

These areas were removed mechanically.

Rubble resulting from the controlled implosion dismantling consisted of concrete and
rebar. Most rubble fell within the caisson cells below mudline. Approximately 2,200
cubic yards (13 percent of the total rubble, including the removal of the pier cap) of
rubble mounded on top of the caisson, or fell onto the bay floor next to the caisson.
Rubble that did not fall into caisson cells was picked up and entombed within the caisson
cells below mudline. Management of extraneous rubble was done by a barge-mounted
crane with a clamming bucket. Buckets used during this debris management phase were
equipped with a GPS unit to accurately guide the location of the bucket in the water. The
clamming and in-water site management operation was completed on December 11,
2015.

2.8. Geotechnical

Geologic conditions are very poor from a structural and geotechnical perspective along
the entire bridge between piers E3 and E22. The bay floor soil at the piers consists of
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young bay mud and is extremely soft and weak. This condition is the major reason the
foundations of the new bridge extending down 300 feet. This is relevant to the foundation
removal work because the poor soil conditions would require long, large and many piles
for both strength and stability for any structure such as cofferdams constructed along the

alignment. Figure 8 shows the subsurface soil conditions along the original bridge
alignment.
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Chapter 3. Environmental Setting

3.1. Physical Conditions

3.1.1. Climate and Topography

The San Francisco Bay is the largest estuary along the western coast of the United States
and is characterized by a Mediterranean climate. Generally, the climate is defined as
having a dry season in the summer and fall followed by a wet winter. However, a variety
of features ranging from coastal mountain ranges, inland valleys, and smaller bays within
the larger Bay create unique local climates. Coastal areas are typically cooler than inland
areas, and northern portions of the Bay generally receive more rainfall than southern
areas. Average high temperature in San Francisco is 63.7 degrees Fahrenheit (°F), and
average low temperature is 51.1°F.

3.1.2. Hydrology

The project area is located within the San Francisco Bay hydrological region. Fresh water
from the Sacramento and San Joaquin Rivers enter the Bay at the Sacramento—San
Joaquin Delta (Delta) before being carried into the Pacific Ocean through other portions
of the Bay. Outflow from these rivers varies seasonally with rainfall and with releases of
managed reservoirs and diversions located upstream.

Generally, freshwater outflow into the Delta (and into the Bay) is greatest during the
spring and lowest in the late summer and fall. Furthermore, this interaction between
freshwater outflow from the Delta and tidal conditions influence the salinity gradient in
the larger Bay. In turn, numerous fish and wildlife species change their spatial
distribution in the Bay in response to changes in this salinity gradient.

The project area is located in what is generally considered the Central Bay. The Central
Bay is the deepest basin, is most influenced by the ocean, and has the saltiest water (on
average) in the Bay. The deepest point is over 100 meters deep near the Golden Gate
Bridge. The Central Bay has the most marine species in the Bay and likely the highest
species diversity. Silting in of Remaining Pier E3 Structure

The remaining caisson cells below mudline are expected to silt in after the removal of the
Pier E3. The Pier E3 site is located east of YBI in the Central Bay portion of the Bay in a
deep-water area, approximately 40 to 55 feet (12 to 16.75 meters) deep, flanking the east
edge of a deeper channel that runs generally north-south. The sandy sediments in this
portion of the Bay are understood to be sourced from shoreline sediments from outside
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the Bay, or from the Sierras via San Pablo Bay. Sediments in the Central Bay are
estimated to be up to 100 meters thick. The deep channel area around Pier E3 is also
subject to strong tidal currents of up to two knots. The Department estimates that the area
to be filled in with sediment after completion of the Demonstration Project is
approximately 22,190 cubic yards (16,965 cubic meters) (Table 1). Now that the majority
of the sediment loads introduced by hydraulic mining and during the 19th century
California gold rush and agricultural practices of that era have flushed through
watersheds and the Bay, current trends show a reduced annual sediment input into the
Bay. However sediment input still remains on the order of over 5 billion pounds (2.3
million metric tons) annually (Bernard et al. 2013; BCDC 2014). Given this large annual
input, the relatively small volume of the pier area, the known strong tidal action and
sediments already present in the Bay, the Department believes the silting in of the Pier E3
caisson will have less than a minimal impact on sediment transport in the Bay.
Furthermore, the Department believes that given the relatively small area being exposed
for silting in, the Pier E3 caisson remaining below mudline will likely fill within a few
major storm cycles.

Table 1. Pier E3 disposal volume calculations

Volume (Cubic Yards) Volume (Cubic Meters)
Total Volume Available in Caisson Cells 38,295 29,280
;ct)lial Volume of Concrete to be Disposed In- 10,065 7.695
Total Volume of Concrete to be Disposed In-
situ with 1.6 Bulking Factor* 16,105 12,310
Surplus Capacity to be Silted In 22,190 16,965

*To account for the volume expansion of concrete material after it has been pulverized, a standard estimated 1.6 bulking
factor is applied to the total volume of source concrete volume.

The Department asserts that the measures proposed will fulfill current permit
requirements for the removal of permanent fill in the Bay by dismantling Pier E3 to the
low scour line and allow for opportunity to work with its resource agency partners to
satisfy the needs of the Bay.

3.1.3. Substrate/Sediments

Most of the Bay within the vicinity of Pier E3 is comprised of small, soft particles that
can be moved by tidal currents. Sediments range in size from clay (0.001 to 0.0039
millimeter [mm]) to silt (0.0039 to 0.0625 mm) to sand (0.0625 to 2 mm). Larger
particles, including gravel (2 to 64 mm) and cobble (64 to 256 mm) also can be found in
soft bottomed habitats. Sand deposits can be found through the deeper parts of the
Central Bay and the main channel through San Pablo Bay. Strong tidal currents along the

FINAL SFOBB Pier E3 Implosion Demonstration Project Report 16




Chapter 3. Environmental Setting

Bay floor make it a dynamic environment, with significant alteration and movement of
sediments over time.

3.2. Biological Conditions

3.2.1. Background

The open water environment around YBI and Treasure Island is almost entirely marine in
composition because of a lack of significant freshwater flow. Numerous fish and marine
mammals are known to occupy the Bay and are likely to occur, at some point in their life
cycle, around Pier E3. In addition, many bird species are known to forage and nest
throughout the original east span of the SFOBB, including on and around Pier E3.

3.2.2. Environmentally Sensitive Areas

The marine environment around Pier E3 consists of largely open water habitat along with
subtidal and intertidal habitats closer to YBI and Treasure Island. Within intertidal zones,
eelgrass (Zostera marina) beds occur along the northeast and east sides of Treasure
Island and within Clipper Cove, adjacent to the northeast shore of YBI. In addition,
historical records from 1999 and 2005 exist for eelgrass beds immediately off the
southeastern shores of YBI. Eelgrass can also occupy the subtidal zone. Eelgrass is
designated as an environmentally sensitive area (ESA) and is protected from
encroachment from construction activities related to the implosion activities and the
regular project activities.

Eelgrass meadows occur in shallow, saline regions of San Francisco Bay estuary (Figure
9). The major ecological roles of eelgrass include clearing water, trapping and stabilizing
sediment, cycling nutrients, oxygenating water, and is a major base of a food web for
invertebrates, fishes, and birds (Kitting 1994). This eelgrass food web can also extend to
marine mammals. Eelgrass provides valuable shelter with concentrated food for juvenile
and other small marine animals and as nursery areas for larger species including diverse
economically valuable fisheries.

To protect and demarcate these ESAs, the Department installed buoys along their outer
boundaries. To protect eelgrass beds during the Demonstration Project, all project-related
equipment (e.g., barges, cranes, piles, BAS) were placed and/or staged outside the
eelgrass ESA buoys. Extensive water quality monitoring was conducted before, during
and after the implosion activities to assess impacts on the eelgrass beds as a result of the
implosion. The monitoring methods and results related to water quality are included in
subsequent sections of this report.

FINAL SFOBB Pier E3 Implosion Demonstration Project Report 17



Chapter 3. Environmental Setting

Note:

Photo taken during post-blast eelgrass distribution survey, at Emeryville Flats near Oakland Touchdown, November 23, 2015.
Source: Alluvion Biological Consulting (Caltrans 2015a)

Figure 9. View of an Eelgrass Bed

3.2.3. Federally/State Listed or Other Animal Species of Concern
3.2.3.1. FisH

Four federally and state listed fish species and their critical habitat are known to occur in
the project vicinity. These species include Chinook salmon (Oncorhynchus tshawytscha),
steelhead (Oncorhynchus mykiss), longfin smelt (Spirinchus thaleichthys) and green
sturgeon (Acipenser medirostris).

The Sacramento winter-run Chinook salmon is listed as endangered and the Central
Valley spring-run Chinook salmon is listed as threatened under both the Federal
Endangered Species Act (FESA) and California Endangered Species Act (CESA).
Central Valley fall/late fall-run Chinook salmon is not listed. All Chinook salmon also
are protected under the MSA. In addition, portions of the project area occur within EFH
for several species managed under the MSA. The Central California Coast and Central
Valley DPS of steelhead are listed as threatened under the FESA. The southern DPS of
green sturgeon (Acipenser medirostris) was listed as federally threatened on April 6,
2006, by NMFS. This DPS of green sturgeon consists of all coastal and Central Valley
populations south of the Eel River, with the only known spawning population in the
Sacramento River (Federal Register 62:43937-43954). On October 9, 2009September5;

2008, NMFS issued-a-propesal-that-wenld-designated final critical habitat for green
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sturgeon (50 CFR Part 226, Federal Register, Vol. 74, No. 195). Designated critical
habitat for this species includes the Bay Estuary. Longfin smelt are listed as threatened
under the CESA and a managed species under the MSA (Caltrans 2015b).

3.2.3.2. BIRDS
The following protected bird species of concern are known to occur in the project area:

American Peregrine Falcon (Falco peregrinus anatum). Two pairs of peregrine falcons
nest and roost on the SFOBB. One pair nests on the West Span and one pair on the East
Span. Courtship behavior and other nesting activities can begin as early as December for
these pairs. Eggs are usually laid in early March, and the young generally fledge in the
third week of May. This species has been removed from federal listing, but is still
protected by the Migratory Bird Treaty Act (MBTA) and the CESA.

Double-crested Cormorant (Phalacrocorax auritus). This species breeds in dense
colonies that can be found on rocky coasts and offshore islands, as well as on inland lakes
and rivers. Cormorants have the ability to nest at any time during the breeding season if
the first nesting attempt is unsuccessful. Therefore, nests may be active any time between
March and September. Double-crested cormorants have nested on the East Span of the
SFOBB since 1984. The colony of double-crested cormorants includes 400 to 600 nesting
pairs and represents the second-largest colony in Northern California. The highest
concentrations of nesting pairs occur between Columns E5 and E15. The double-crested

cormorant is designated as a species of special concern under the CESA.

California Brown Pelican (Pelecanus occidentalis californicus). The California brown
pelican is known to rest on bridge footings and forage in the project area. No known nest
sites occur in the project area. The California brown pelican is listed as endangered under
both the State and Federal Endangered Species Acts.

Western Gull (Larus occidentalis). The western gull is protected under the Migratory
Bird Treaty Act. Western gulls nest on the column footings of the SFOBB West Span and
have the potential to nest on the footings of the East Span.

California Least Tern (Sterna antillarum browni). The California least tern nests in
colonies on bare or sparsely vegetated areas near the coast. This species is found in the
Bay Area during the breeding season from May through August. Nesting habitat which
supports the California least tern does not occur within the study area. The California
least tern is designated as an endangered species under both the State and Federal
Endangered Species Acts.
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3.2.3.3. MARINE MAMMALS
The following marine mammal species of concern are known to occur in the project area,

though several are not common during the winter months:

Harbor Seal (Phoca vitulina). Harbor seals are protected from harassment under the
federal Marine Mammal Protection Act (MMPA), as amended. Foraging sites are
generally close to shore where medium-sized fish in addition to bivalves, crab, octopus,
herring, and squid are taken as prey. Harbor seals use the south side of YBI as a haul-out
site year-round. This site is located approximately 305 meters (1,000 feet) from the
nearest construction limit boundary.

California Sea Lion (Zalophus californianus). Like the harbor seal, the California sea
lion is protected by the Federal Marine Mammal Protection Act. While little information
is available on the foraging patterns of California sea lions in the Bay, individual sea
lions have been observed on a fairly regular basis in the shipping channel to the south of
YBI. Individuals have also been sighted in the waters east of YBI. Pier 39 in San
Francisco, about 4 miles (6 kilometers) from the project area, has become a haul-out site
for sea lions. Most of the sea lions hauled out at this site are males and no pupping has
been observed.

Northern Elephant Seal (Mirounga angustirostris). The northern elephant seal is
protected under the MMPA, but it is not listed as a strategic or depleted species under the
MMPA (Carretta et al. 2013), or listed as endangered or threatened under the FESA. The
population size for the California breeding stock is estimated at 124,000 to 179,000 seals
and is increasing (Lowry et al. 2010; Carretta et al. 2012). The elephant seal is not
commonly seen in the Bay during the colder months.

Harbor Porpoise (Phocoena phocoena). The harbor porpoise is protected under the
MMPA and is not considered a depleted or strategic stock under the MMPA (Carretta et
al. 2012). Harbor porpoises are not listed as threatened or endangered under the
Endangered Species Act. Census data suggest a stable population trend and the latest
NMEFS stock estimate for the San Francisco-Russian River stock is 9,189 porpoises.
Harbor porpoise are not common in the area, however, an increasing trend of sightings
has been observed over the last decade.
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Chapter 4. Anticipated Impacts

4.1. Biological Resources

41.1. Fish

The Department submitted a Biological Assessment (BA) to NMFS to provide technical
information about the proposed Demonstration Project and described potential effects to
threatened, endangered, or proposed threatened or endangered species and their habitats
on February 17, 2015. The BA was prepared in accordance with Section 7(a)(2) of the
FESA (16 U.S.C. 1536[c]). The Department requested that NMFS re-open consultation
and issue the Department a supplemental Biological Opinion (BO) and incidental take
statement for potential impacts incidental to the Demonstration Project on NMFS-listed
fisheries (Sacramento River winter-run Chinook salmon [endangered], Sacramento River
spring-run Chinook salmon [threatened], , Central Valley steelhead DPS [threatened],
Central California Coast steelhead DPS [threatened], Southern DPS of green sturgeon
[threatened]), and critical habitat associated with NMFS-listed fisheries.

The BA also provided an analysis of potential adverse effects to Essential Fish Habitat

(EFH )take under the MSA;-managed-fisheries;and-associated EEH-Eelgrass beds-are
elassified-as EFH. The entire Bay is classified as EFH for species managed under the

Pacific Coast Salmon Fishery Management Plan (FMP; Coho and Chinook salmon) and

also for species managed under the Coastal Pelagic Species FMP and Pacific Coast
Groundfish FMP (Pacific Fishery Management Council 1998; 2005). Pelagic species that
are not federally-listed but managed under the MSA include Pacific sardine, Northern
anchovy, Pacific herring, jacksmelt, and English sole (Parophrys vetulus).

NMFS-jurisdictional fisheries include Endangered Species Act-listed species and MSA
managed species. A summary of potential affects to NMFS-jurisdictional fisheries,
associated critical habitat, and EFH is provided below.

e Based on analysis of the proposed Demonstration Project, NMFS the-Department
determined that the proposed project weuld-haveno-effeet-on-Coho-salmon;-may
affect, but not likely to adversely affect Chinook salmon, or steelhead. NMFS The

Pepartment-coneladed- determined that the proposed project would not jeopardize
the continued existence of these species. Installation of a BAS and timing the

implosion when these species are not present in the action area were proposed as
methods by which to minimize aveid take to these species.
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e NMEFS determined the Fhe proposed project had the potential to waslikely-to-affeet;
butnet adversely affect, green sturgeon. Installation of a BAS and timing the
implosion when adults and sub-adults of this species are not present in the area were
proposed as methods by which to minimize aveid take to these species. Juvenile
green sturgeon, however, can occur anywhere in the Bay at any time of year.
Although no data was available to inform this potential impact, the current
understanding was that the potential for impact on juvenile green sturgeon was very

low.

e The proposed project was expected to result in temporary impacts on critical habitat
for Chinook salmon, steelhead, and green sturgeon through water quality impacts
and high-intensity sound associated with the 4 to 6 second implosion. Temporary
impacts on salmonid critical habitat were anticipated at the following totals:

e 469.80 acres (190 hectares) for Central CA Coast steelhead and green sturgeon
e 220.74 acres (93 hectares) for Central Valley steelhead and Chinook salmon

On June 12, 2008, the Fisheries Hydroacoustic Working Group (FHWG), whose
members include NMFS’s Southwest and Northwest Divisions, California, Washington,
and Oregon Departments of Transportation, USFWS, CDFW, and FHWA issued an
agreement for the establishment of interim threshold criteria to determine the effects of
high-intensity sound on fish. Fhese-eriteria-were-established-afterextensivereview-ofthe

The agreed-on threshold for the onset of injury to fish from sound pressure eritertafor

neise-to-have-an-injury-effeet-onfish-has been set at 206 decibel (dB) peak, 187 dB
cumulative acewmulated Sound Exposure Level (cSEL) for fish over 2 grams, and 183 dB

cSEL for fish less than 2 grams (FHWG 2008). The FHWG has determined that sound
pressure levels rneise at or above these levels can cause injury to damage-to-auditory

tissues-and-tempeorary-threshold-hearingshifts (FFS)in fish. In addition, a threshold of
150 dB Root Mean Square (RMS) was established as the level that elicits a behavioral

response, but no injury, in fish. A summary of effects to listed species and MSA managed

fisheries is provided in Table 2 below.
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Table 2. Predicted number of Listed Species and MSA species potentially
affected by Pier E3 Implosion

. # of Individuals # of Individuals # of Individuals
Species F,(rzé’fsﬂ?epfefl"els["s“;f]) (187 dB cSEL) (183 dB cSEL)
Coho Salmon 0 0 Not Applicable (N/A)
Chinook salmon 0 0 N/A
Steelhead 0 0 N/A
Green Sturgeon 0 0 N/A
Northern Anchovy 18,938 160,825 197,513
Pacific Herring 246 1,641 N/A
Pacific Sardine 0 0 0
English Sole 2,568 24,455 24,993
Jacksmelt 381 2,594 3,080
Longfin Smelt 132 1,075 1,775

The anticipated impacts and minimization measures included the following:

e Installation of a BAS and implementation of BMPs were proposed as methods to
limit the amount of temporary impacts on critical habitat. In addition, the removal of
Pier E3 resulted in the permanent restoration of 16,995 cubic yards (12,990 cubic
meters) of pelagic habitat.

e The proposed project was expected to result in temporary impacts to critical habitat

for listed fish and en EFH through water quality impacts following pier implosion

and during removal of debris, as well as, and-high-intensity sound associated with

the 4 to 6 second implosion. Temporary impacts were modeled to total
approximately 1,026 acres (415 hectares).

e Impacts on eelgrass beds were not anticipated from the proposed project. Installation
of a BAS and implementation of BMPs, including the monitoring of eelgrass were
proposed as methods by which to limit the amount of temporary impacts on critical
habitat.

e Physical disturbance or shading of eelgrass was not anticipated from the proposed
project. Care, however, was taken to ensure project-related equipment (e.g., barges,
cranes, piles, BAS) were not placed or stored in a manner to cause physical
disturbance or shading of any eelgrass communities.
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4.1.1.1. STATE PROTECTED FISH SPECIES

The Department requested a major amendment to its CDFW-issued Incidental Take
Permit (ITP), pursuant to Section 783.6(c)(4) of the California Code of Regulations for
potential impact incidental to the Demonstration Project on CDFW-listed fisheries
(Sacramento River winter-run Chinook salmon (endangered), Sacramento River spring-
run Chinook salmon (threatened), Central California Coast Coho salmon (endangered),
longfin smelt (threatened)), CDFW-managed fisheries (Pacific herring), and habitat
associated with CDFW-listed fisheries on February 18, 2015. A summary of potential
affects to CDFW-jurisdictional fisheries is provided below.

e The proposed project was expected to have no effect to CDFW-listed Chinook
salmon and Coho salmon. Installation of a BAS and timing the implosion in
November when these species are not present in the area of impact were proposed as
methods to avoid take of this species.

e The Demonstration Project had potential to result in effects to Pacific herring.
However, these potential effects were estimated at 1,641 individual Pacific herring,
which represented only 0.5 percent of the larger Central/South Bay population in
November. Installation of a BAS, timing the blast when this species is at its lowest
seasonal density, and conducting Pacific herring monitoring, if work were to be
conducted during the spawning season, were proposed as methods by which to avoid
effects to this species resulting from the Demonstration Project.

e The Demonstration Project had potential to result in take of longfin smelt. However,
take was estimated at 1,775 individual longfin smelt, which represented only
approximately 1.3 percent of the Central/South Bay population present in November.
Installation of a BAS and timing the blast when this species is at a lower density in
the area of impact were proposed as methods by which to avoid take of this species.

e The proposed project was expected to result in temporary impacts on longfin smelt
and Pacific herring marine habitat through water quality impacts and high-intensity
sound associated with the 4-6 second blast. Temporary impacts were estimated to
total 1,026 acres (415 hectares). Installation of a BAS and implementation of BMPs
were proposed as methods by which to limit the amount of temporary impacts on

marine habitat.

4.1.2. Birds
With the exception of endangered avian species (e.g., marbled murrelets), there are no
official in-air sound thresholds for evaluating the potential for auditory damage to birds
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from impulse noise events like pile-driving or implosions. Dooling and Popper (2007), in
a white paper reviewing the effects of noise on avian behavior, suggested interim
thresholds of 140 A-weighted decibel (dBA) for a single impulse event (e.g., detonation
of a single charge) and 125 dBA for multiple impulse events (e.g., repeated charges or
pile-driving strikes) See Table 3.

Table 3. Recommended Interim Guidelines for Potential Effects to Birds
from In-air Sound Generated by a Single- or Multiple- Impulse Event (from
Dooling and Popper 2007).

. Hearing . Potential Behavioral/
Noise Source Type Damage s Masking Physiological Effects
Single Impulse (e.g., [140 dBA NA NA Any audible component of
blast) highway noise has the potential
Multiple Impulse (e.g., [125 dBA NA ambient of causing behavioral and/or
jackhammer, pile dBA physiological effects
driver) independent of any direct
effects on the auditory system
of PTS, TTS, or masking

The literature suggests that birds are most sensitive to sounds from around 1 to 4
kilohertz (kHz) (1,000 to 4,000 hertz [Hz]), but they can perceive sounds at higher or
lower frequencies (Beason 2004). The recognized typical low-frequency cut-off of
hearing in birds is between 250 to 300 Hz (Heffner & Heffner 1998; Dooling and Popper
2007). In contrast, humans have a hearing range from 20 Hz to 20 kHz and hear as well
or better than birds over a wider range of sound frequencies (Dooling and Popper 2007).

Sound data provided to the Department by the blasting contractor from previous in-water
implosion events document in-air sound levels that ranged from 146 dBA at 8 feet to 105
dBA at 340 feet from the underwater blasts. Fitting a best-fit line to these data, in-air
sound levels drop below Dooling and Popper’s interim guideline value of 125 dBA
within 200 feet of the implosion. However, and more importantly, sound frequencies
during these past implosions ranged from 2 to 23 Hz, which are well below the typical
low-frequency cut-off value for most birds.

The Department concluded that in-air sound levels from the implosion are likely to fall
below 125 dBA within 200 feet of the implosion and these loudest sources of noise occur
at frequencies (2 to 23 Hz) that are not detected by birds. Therefore, the implosion is
likely to have negligible in-air auditory effects to birds because of the low frequency
signature of the noise.
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4.1.2.1. IN-WATER NOISE REGULATORY THRESHOLDS AND ANALYSIS

To evaluate the potential for auditory damage to birds from impulse noise in-water, the
Department used the 2014 USFWS and Washington Department of Transportation
(WSDOT) criteria for injury to the marbled murrelet resulting from impact pile driving of
steel piles. These threshold criteria were developed to evaluate the effects of impact pile
driving on foraging marbled murrelets in the marine environment. This guidance
established a 202 dB cSEL threshold for auditory injury and 208 dB ¢SEL for non-
auditory injury from underwater noise, as well as a 150 dB RMS potential behavioral
response zone. These thresholds are summarized in Table 4. USFWS considers the 150
dB RMS zone to be a guideline, not a threshold.

Table 4. Criteria for Injury to Marbled Murrelets from Underwater Sound
Resulting from Impact Pile Driving (from WSDOT 2014).

Type of Injury Threshold
Auditory Injury 202 dB cSEL
Non-auditory Injury 208 dB cSEL
Potential Behavioral Response 150 dB RMS

The Department used the 202dB ¢SEL criteria for auditory injury to assess the potential
hydroacoustic impact on birds exposed to the in-water impulse sound generated by the
implosion of Pier E3. The Department calculated a 500-foot distance to the 202 dB cSEL
threshold.

Specific avoidance and minimization measures were developed to minimize impacts on
birds that are likely to dive and/or forage in the water column around Pier E3 during the
implosion. Of particular concern were diving birds protected by MBTA, FESA and
CESA listed bird species, and California Fish and Game Code (CFGC) fully-protected
bird species. The only diving FESA and CESA listed species that may occur in the
vicinity of Pier E3 is the California least tern and the only CFGC fully protected species
that are known to occur in the vicinity of Pier E3 is the California least tern and the
California brown pelican. Specific avoidance and minimization measures include:

e The implosion was scheduled for November. During 